EP-1773: Dosimetric benefits and reproducibility of DIBH tecnique guided by an optical system  by Rossi, F. et al.
ESTRO 35 2016                                                                                                                                                    S831 
________________________________________________________________________________ 
slices, representing the real time location of the tumour. To 
compare the 3D CT target volume with a 2D target area from 
the MRI, the contoured 3D volume was projected onto the 2D 
sagittal plane, resulting in a 2D area that could be fairly 
compared with the sagittal 2D MR area. 
 
Results: The projected 2D CT bin areas for the 5 patients had 
a mean (standard deviation) area of 4.12(0.35), 5.17(0.40), 
2.99(0.34), 9.28(0.52) and 3.96 (0.35) cm2. This is compared 
to the MR contoured areas of 5.02 (0.45), 7.13(0.67), 
2.63(0.41), 7.52(0.57) and 4.07(0.41) cm2 (Figure 1). While 
there are differences that may be attributed to binning 
errors from 4D CT reconstruction and intra-observer 
variations, contours from real time MRI do not appear to be 
systematically biased on target area compared to the CT 
contours.  
Figure 1. Mean area for five lung tumors on CT, MRI and MIP. 
Error bars represent standard deviation. 
 
 
 
 
Conclusion: Lung tumor target areas on dynamic MR are 
similar to those on 4DCT and confirm the accuracy of real 
time tumor imaging. With the platform’s ability for real time 
tumor tracking, reductions in irradiated lung volume can be 
achieved compared to motion encompassing treatment 
strategies, as indicated by the much larger MIP volumes.  
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Purpose or Objective: Surface imaging (SI) systems have 
been recently introduced in radiotherapy to check patient 
setup and to manage gated treatment procedure. The 
absence of additional radiation exposure, the execution 
rapidity and confortable for the patients, make this approach 
particularly interesting. Aim of this work is the evaluation of 
a deep inspiration breath-hold (DIBH) tecnique guided by an 
optical system in terms of normal-tissue sparing, and 
positional reproducibility. 
 
Material and Methods: The CatalystTM (C-RAD Sweden) is a 
valid solution for respiratory gated treatments offering 
visualization of the respiratory pattern and direct beam 
control. In combination with the C-RAD Sentinel™ system 
used for CT acquisition phase, Catalyst™ offers coverage for 
the whole chain from gated imaging to gated beam delivery 
(see figure 1). 20 patients that underwent BCS and left side 
adjuvant radiotherapy during 2015 were included in this 
study. Treatments were performed in DIBH with 3D conformal 
tangential beams. Median dose to the whole breast was 50 Gy 
in 25 fractions. For each patient a free breathing (FB) and a 
DIBH treatment plans were calculated and dose volume 
histograms were compared. The reproducibility of the DIBH 
during treatment was monitored by capturing 3D surfaces 
with CatalystTM system before and after set-up correction 
and at the end of the treatment fraction. Interfraction and 
intra-fraction variability were quantified in mean and SD 
displacements in traslation (Lat, Long, Vert) and rotations 
(Rot, Roll, Pitch) over all the treatment fractions of the 
enrolled patients. 
Figure 1: DIBH procedure guided by C-RAD optical systems 
with visual coaching. 
 
 
 
Results: DIBH technique provided a significant dose reduction 
in Heart Mean Dose (1,3Gy FB vs 0,4 Gy BH), and LAD mean 
dose (10,7 Gy FB vs 2,0 Gy BH) . Better PTV coverage (V 95% 
88,9% FB vs 92,6% BH) in DIBH plans and no difference in Lung 
parameters (V10, V20 and Dmedia) were achieved. Inter-
fraction variability before setup correction was relevant, but 
inter-fraction variability after setup correction was 
extremely reduced. Intra-fraction variability was <2.1 mm in 
translations and <1° in rotations, as showed in table 1. 
Table 1: Quantification of set-up variability in DIBH 
treatments. 
 
 
Conclusion: In our experience DIBH is a reproducible and 
stable tecnique for left breast irradiation showing significant 
reduction of mean dose to the hearth and LAD and a limited 
inter-fraction and intra-fraction DIBH variability. This is a 
good promise in reducing the late cardiac toxicities 
associated with radiation therapy. 
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Purpose or Objective: To validate a novel phantom intended 
for 4D PET/CT scanning and dosimetric verification of gated 
radiotherapy plans. To benchmark the use of the phantom for 
PET-driven, simultaneous integrated boost (SIB) radiotherapy 
planning and ion chamber validation. 
 
Material and Methods: A multipurpose phantom and a set of 
inserts were designed and manufactured to simulate gated 
SIB radiotherapy, from 4D PET/CT scanning to treatment 
planning and dose delivery. The first phantom holds a 3D-
printed insert that mimics the variable PET tracer uptake in 
